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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The cell operating instruction characterized by impressing a voltage to inter- 
electrode [ of the couple arranged on both sides of a cell sample ], forming a hole in the cell 
membrane of the aforementioned cell sample, and inserting a capillary into the 
aforementioned cell sample from this hole. 

[Claim 2] The 1st and 2nd electrodes arranged on both sides of a cell sample, and the power 
which supplies a voltage to the above 1st and inter-electrode [ 2nd ], The capillary inserted 
into the aforementioned cell sample from the hole of the cell membrane of the 
aforementioned cell sample which has been arranged near the 1st aforementioned electrode 
and formed in the above 1st and inter-electrode [ 2nd ] by impressing a voltage from the 
aforementioned power, The cell operating set characterized by having an operation means to 
perform ejection operation of the matter in the aforementioned cell sample, or injection 
operation of the injection object into the aforementioned cell sample through the 
aforementioned capillary. 

[Claim 3] It is the cell operating instruction characterized by dedicating the aforementioned 
operation means in a cylinder and its cylinder in a cell operating set according to claim 2, 
having a piston movable to the shaft orientations of the aforementioned cylinder, performing 
the aforementioned ejection operation by pulling out the aforementioned piston from the 
aforementioned cylinder, and performing the aforementioned injection operation by stuffing 
the aforementioned piston into the aforementioned cylinder. 

[Claim 4] It is the cell operating instruction characterized by performing the aforementioned 
ejection operation or the aforementioned injection operation by having the 3rd electrode by 
which the aforementioned operation means was established in the 2nd aforementioned 
electrode and the aforementioned capillary in the cell operating set according to claim 2, and 
impressing a voltage between this 3rd electrode and the 2nd aforementioned electrode. 
[Claim 5] The cell operating set characterized by forming the 1st aforementioned electrode in 
the aforementioned capillary in a cell operating set according to claim 2 to 4. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the cell operating instruction and cell 

operating set which are used for the cell operation in biology, bionics, etc. 

[0002] 

[Description of the Prior Art] In recent years, after taking out cell contentss, such as a 
nucleus, by thrusting a minute capillary into a cell sample in biology or bionics, cell operation 
of manipulating and returning or pouring in reagents into a cell is performed daily. The minute 
capillary is used also for identifying the antigen which pours in the antibody to the specific 
protein for example, in a cell etc., is made to suspend functions, such as the protein, 
identifies functions, such as the specific protein, from the phenomenon of appearing into a 
cell, or gives the fluorescence label etc. to the antibody to pour in, and the antibody 
combines as a kind of cell operation similarly. 
[0003] 

[Problem(s) to be Solved by the Invention] However, a cell membrane is hard and may be 
unable to thrust a minute capillary into a cell sample. Although a cell can be ground and 
crushed in this case and a cell contents can be taken out, there is a fault that the original 
cell will break. Moreover, when pouring reagents, an antibody, etc. into the hard cell sample of 
a cell membrane, by making a cell go and come back to the inside of capillaries, such as a 
hypodermic needle, with reagents, an antibody, etc., a blemish is attached to a cell membrane 
with the shearing force committed into a cell, and the method of pouring in reagents, an 
antibody, etc. by natural irruption from the wound is taken. However, by the technique of 
depending on natural irruption in this way, it poses the problem again that adjustment of the 
amount of injection cannot be performed or that yield is bad. 

[0004] Even if the purpose of this invention is the hard cell of a cell membrane, it can insert 
a capillary in a cell, and it is to offer the cell operating instruction and cell operating set 
which can adjust the amount of 
[0005] 

[Means for Solving the Problem] It matches with the drawings 1 and 3 showing an example, 
and explains. If it matches with drawing 1 and it explains, the cell operating instruction of 
invention of a claim 1 will impress a voltage between the electrode 6 of the couple arranged 
on both sides of the cell sample 2, and 22, will form a hole in the cell membrane of the cell 
sample 2, and will attain the above-mentioned purpose by inserting a capillary 1 into the cell 
sample 2 from this hole. The 1st electrode 22 by which the cell operating set of invention of 
a claim 2 is arranged on both sides of the cell sample 2, and the 2nd electrode 6, It is 
arranged the power 9 which supplies a voltage between the 1st electrode 22 and the 2nd 
electrode 6, and near the 1st electrode 22. The capillary 1 inserted into the cell sample 2 
from the hole of the cell membrane of the cell sample 2 formed by impressing a voltage from 
power 9 between the 1st electrode 22 and the 2nd electrode 6, It has an operation means 4 
to perform ejection operation of the matter in the cell sample 2, or injection operation of the 
injection object into the cell sample 2 through a capillary 1, and the above-mentioned 
purpose is attained. In the cell operating set of invention of a claim 3, the operation means 4 
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is dedicated in cylinder 4b a^^ls cylinder 4b, is equipped with pistclWa which can move to 
the shaft orientations of cylinder 4b, performs the aforementioned ejection operation by 
pulling out piston 4a from cylinder 4b, and performs the aforementioned injection operation by 
stuffing piston 4a into cylinder 4b. If it matches with drawing 3 and it explains, in the cell 
operating set of invention of a claim 4, the operation meanses 6 and 8c will be equipped with 
3rd electrode 8c prepared in the 2nd electrode 6 and the capillary 1, and will perform the 
aforementioned ejection operation or the aforementioned injection operation by impressing a 
voltage between this 3rd electrode 8c and 2nd electrode 6. When it matched with drawing 1 
and having been explained, the 1st electrode 22 was formed in the capillary 1 in the cell 
operating set of invention of a claim 4. 
[0006] 

[Function] In the cell operating instruction of invention of a claim 1, by impressing a voltage 
between an electrode 6 and 22, a hole is formed in the cell membrane of the cell sample 2, 
and a capillary 1 is inserted into the cell sample 2 from the hole. In the cell operating set of 
invention of a claim 2, after impressing a voltage by power 9 and forming a hole between the 
1st electrode 22 and the 2nd electrode 6 at the cell membrane of the cell sample 2, a 
capillary 1 is inserted into the cell sample 2 from the hole, and the operation means 4 
performs ejection operation of the matter in the cell sample 2, or injection operation of the 
injection object into the cell sample 2. In the cell operating set of invention of a claim 3, by 
pulling out piston 4a from cylinder 4b, the aforementioned ejection operation is performed 
and the aforementioned injection operation is performed by stuffing piston 4a into cylinder 
4b. In the cell operating set of invention of a claim 4, the aforementioned ejection operation 
or the aforementioned injection operation is performed by impressing a voltage between the 
2nd electrode 6 and 3rd electrode 8c. In the cell operating set of invention of a claim 5, a 
voltage is impressed between the 1st electrode 22 and the 2nd electrode 6 which were 
formed in the capillary 1, and a hole is formed in it at the cell membrane of the cell sample 2. 
[0007] In addition, although drawing of an example was used by the means for solving the 
above-mentioned technical probrem explaining the configuration of this invention, and the 
term of an operation in order to make this invention intelligible, thereby, this invention is not 
limited to an example. 
[0008] 

[Example] Hereafter, the example of this invention is explained with reference to drawing 1 - 
view 3 . 

- 1st example- view 1 is drawing showing the outline configuration of the 1st example of the 
cell operating set by this invention. In drawing, 1 inhaled the cell contents from the cell 
sample 2, and is a minute capillary for pouring in a reagent etc. into the cell sample 2, and 
showed the detail in drawing 2 . As shown in drawing 2 , a conductive thin film is formed to 
the outside surface of the minute glass capillary 21, and the capillary electrode 22 is formed 
in it. When the metals used for the capillary electrode 22, such as gold stable also in salt 
water as conductive thin film material, and transparency are required, there are Nesa (tin 
oxide), ITO (indium ten oxide), etc. 

[0009] It returns to drawing 1 and ******** 4 equipped with piston 4a and cylinder 4b 
through a tube 3 is connected to the minute capillary 1, by operating piston 4a of ******** 4 
to the upper and lower sides of drawing, the solution 5 in ******** 4 is discharged outside 
from the nose of cam of the minute capillary 1, or an external solution is inhaled. 6 is a 
reference electrode, and it approaches and it is arranged so that the cell sample 2 which has 
the minute capillary 1 equipped with the capillary electrode 22 and this reference electrode 6 
in the sample solution 7 may be put. The capillary electrode 22 and the reference electrode 6 
of the minute capillary 1 are connected to the pulse-voltage generator 9 through lead wire 8a 
and 8b. 10 is a manipulator equipped with the piezo actuator 11 which drives the minute 
capillary 1 to capillary shaft orientations. The piezo actuator 1 1 is driven by the power for 
piezo actuators 13 connected by lead wire 12a and 12b. In addition, 14 is a specimen 
container to which the sample solution 7 is dedicated. 

[0010] Two electrodes 22 and 6 are made to approach so that the cell sample 2 may be put 
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in the sample solution 7, an 




Ise voltage is impressed between 




two electrodes 22 and 



6 by the pulse-voltage generator 9. At this time, if a pulse voltage is impressed so that the 
potential difference of cell membrane inside and outside may become about 1v or more, a 
hole will open in a cell membrane, this phenomenon is called electric punch, ion moves within 
a cell so that the potential difference between the cell membranes which faced the two 
electrodes of the cell sample 2 may be negated, and an electrostatic discharge happens to a 
cell membrane by the potential difference of cell membrane inside and outside generated by 
it — it is considered When two electrodes 22 and 6 are the same configurations, an electric 
punch happens to the cell membrane of the side which faced the minute capillary electrode 
22 since the direction of the thin electrode 22, i.e., minute capillary electrode, side had a high 
electric-field density when the sizes of an electrode differ like this invention although it had 
not become [ whether the cell membrane which faced which electrode is punched, and ] 
settled. 

[001 1] A setup of a pulse voltage is the profile and [Equation 1]. (Inter-electrode distance) 
What is necessary is just to be /(path of cell) x2 v. If it assumes that the uniform electric 
field are made to inter-electrode, the potential difference distributed proportionally in the 
path and inter-electrode distance of a cell will occur for the diameter of a cell, and ion. will 
move within a cell so that this potential difference may be negated. An upper formula is a 
pulse-voltage value when by halves of this potential difference arises within and without each 
cell membrane which faces two electrodes, respectively and makes this potential difference 
1v. 

[0012] in order [ thus, ] to close the hole which ended within several millimeters second — 
the piezo actuator 11 — driving — ** — it is quick, for example, the minute capillary 1 is 
inserted in the cell sample 2 after several 100 microseconds of pulse-voltage impression 
then If piston 4a of ******** 4 j s depressed, the solution 5 in ******** 4 is poured into the 
cell sample 2, and a cell contents will be sucked out of the cell sample 2 if piston 4a is pulled 
up conversely. 

[0013] In this example, by electric punch operation, even if it is a cell with a hard front face 
about a hole for a **** reason, the minute capillary 1 can be inserted in the cell sample 2, 
and injection of the solution 5 to the ejection and the cell of a cell contents can be adjusted 
by ******** 4. 

[0014] - 2nd example- view 3 is drawing showing the 2nd example of the cell operating set 
by this invention. In this example, lead-wire 8c connected to the pulse-voltage generator 9 is 
inserted into the minute capillary 1 instead of ******** 4 of the equipment of the 1st 
example. Other configurations are the same as that of the 1st example. 

[0015] Like the 1st example, by the electric punch, a hole is opened in the cell membrane of 
the cell sample 2, and the minute capillary 1 is inserted in a cell. Then, the ion in the solution 
of minute capillary 1 inside and outside moves by the generated electric field by impressing a 
pulse voltage between lead-wire 8b and 8c. For example, in pouring in into a cell the calcium 
ion which is a cation, the solution containing a calcium chloride is put into the minute 
capillary 1, and lead-wire 8c applies a pulse voltage so that positive and lead-wire 8b 
(namely, reference electrode 6) may become negative. If it does so, a calcium ion will move 
into the cell sample 2 from the minute capillary electrode 1, and, on the other hand, the 
chloride ion which is an anion will move into the minute capillary 1 from the cell sample 2. 
[0016] However, at the impression end time of a puise voltage, since the unbalance of a 
charge has happened, a reverse move of the ion of positive/negative happens after that. 
That is, a chloride ion moves into the cell sample 2 from the minute capillary 1, it is a cation 
and the potassium ion with high concentration moves into the minute capillary 1 from the cell 
sample 2 within a cell. In this way, it means that a balance of a charge returns and a part of 
potassium ion inside the cell sample 2 had replaced the calcium ion as a result. In the 1st 
example, there is the characteristic feature that the volume of the cell sample 2 hardly 
changes, by this example to the volume of the cell sample 2 changing. 

[0017] In the example mentioned above, you may use what gave the conductive coat to the 
glass capillary as a reference electrode 6. When it is easy to move the cell sample 2 within 
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the sample solution 7 by don^^o, it can draw in by the glass capiirai^which forms a 
reference electrode 6, and the cell sample 2 can be fixed. Moreover, although the capillary 
electrode 22 was formed in the minute glass capillary 21 and considered as the minute 
capillary 1, the electrode of the cylindrical shape which faces a reference electrode 6 is 
arranged, and it may be made to have the minute glass capillary 21 inside the electrode 
possible [ the move to cylindrical shaft orientations ]. 

[0018] correspondence with the example and claim which were explained above — setting — 
the minute capillary 1 — a capillary — the capillary electrode 22 — the 1st electrode — a 
reference electrode 6 — the 2nd electrode — in lead-wire 8c, ******** 4 constitutes an 
operation means and the pulse-voltage generator 9 constitutes power for the 3rd electrode, 
respectively 
[0019] 

[Effect of the Invention] according to [ as explained above ] this invention — the inter- 
electrode potential difference of a couple — the cell membrane of a cell sample — a hole — 
** — for a ** reason, even if it is the hard cell of a cell membrane, a capillary can be 
inserted into a cell, and an operation means can adjust the amount of the matter taken out 
from the inside of a cell sample, and the amount of the injection object into a cell sample In 
invention of a claim 4, since it can perform injection and ejection of the ion of 
positive/negative simultaneously while it can attain simplification of equipment, since 
especially the operation means is using the part also [ electrode / 2nd ], after cell operation 
has the advantage that the volume of a cell sample hardly changes. Furthermore, in invention 
of a claim 5, since the 1st electrode is formed in a capillary, simplification of equipment can 
be attained. 

[Translation done.] 
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Supplemental translation of H08-322548 

[Abstract] 

An apparatus includes: 

a capillary electrode 22 and a reference electrode 6, which are provided with a cell 2 interposed 
therebetween; 

a power source 9 being provided adjacent said capillary electrode 22, said power source 

providing a voltage between said capillary electrode 22 and said reference electrode 6; 

a capillary to be inserted into said cell 2 from a hole in the cell membrane provided by applying 

the voltage between the capillary electrode 22 and the reference electrode 6; and 

a manipulation device 4 for removing a substance from the cell and/or injecting a substance into 

the cell via the capillary 1 . 

[0015] 

Similar to the first embodiment, the hole is made in the membrane of the cell 2 by the electric 
perforation and the micro capillary 1 is inserted into the cell. Next, the pulse voltage is applied 
between the lead wire 8b and 8c so that ions in the liquid inside and outside the micro capillary 
are moved by a generated electric field. For example, when injecting calcium ions (positive 
ions) into the cell, the micro capillary is filled with the solution containing a calcium chloride 
and the pulse voltage is applied such that the lead wire 8c becomes positive and the lead wire 8b 
(the reference electrode 6) becomes negative. By doing so, the calcium ions move from the 
micro capillary electrode 1 to the cell 2 while the chloride ions (negative ions) move from the 
cell 2 to the micro capillary electrode 1. 



